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DIELECTRIC, ELASTIC AND OPTICAL PROPERTIES OF 80TeOz-(20-x)
Mn02-xFez(h AND 30UzO-4Mo03-(66-x)Te02-xV20S MIXED OXIDE
TELLURITE GLASSES IN THE CONDUCTIVITY ANOMALY REGION
In ,hi. "udy, ' ....0 ..ri.. of mixed o_"de tdl"ri'e hued 81.........ith
com!"""ion 80TcO,-\10-x)MnO,.xFc,Q, (x - 5 mol% 10 10 mol%) and
30Li,o_4MoO,-(66.x)T<o,_xV,o, (x - 0.1_1.2 mol%) were pr<:parcd
u.ing mdt-qucnching mc,hod to im'c.lIgotc 'heir did«lT1C, AC
conductivity, dastic and optical propcrti... FOT lhe 80TcO,-(10-x)MnO,_
xFe,o, 81." .ample.. 'he dielectric co",lan' 'howed .lrong va"alion
wilh Fe,O,., a frequeocy "- 10 kHz. whe'" £. doeroo«d '0. minImum
value" x - 10 mol% I><:fOle Incre.-ing for r >IO"k The doeru« In ('
may I><: .urihu'ed '0 'orne form of hIndrance effoe' on hu,-y dipole'
c.u«d hy 'he mixed ".n$ilion_ion effec' (MTE). Munwhile. van.,ion of
AC conduclivi,y wi'h Fe,o, 'howed non_line.. iocre.« for x,., 10 mol%
I><:fore dropping '0 a minlmum.' 15 mol". F.,,:),. 1Oi. ",.ul, i. a",ibu'cd
'0 Ande"on loc.lizallon b<:cau'" of ,h. disorder in 'he gla.. 'y".m.
On ,h. o'her hand. OC conducli,-i,y for ,h. <am. gla" 'yOlem .ho....ed
a '''ong inc",a'" for r'" 10 mol% Fe,o, I><:fo....aching. saddk_llke
I><:h..-ior I><:'w«n 10 mol %,., x,., 15 mol%. follow.d by a larg. incr..'"
for I > IS mol%. Ind.penden' 10ngi'udln.1 moduln. (Cl).•h••r modulu'
(~) .nd bulk modulu. (K.) .ho....ed inc",.",d v.lu.. for x ,., 10 mol% ....ilh
an anomalou. drop" x - 15 mol% Fe,o,. followed by a I..g. inc",.'"
a' r > 15 mol%. Th. anom.lou. "glon I><:'w••n 10 mol%"'r'" IS mol%
cOlncid.d ....i'h OC condnCll"'y saddk_like ..gion.nd" 'ugge"ed '0 I><:
rda'ed '0 'he MTE. M••n....hik. in ,h. same region. op,ic.1 hand gap (E.J
exhibned. mUlm•• wh.",•• ",f",c".. index .oow.d. minIm•• 'h..eby
indic.'ing • va".,ion In polarizobi1i,y due '0 ch.ng.. in cooc.n,,,,,ion
of b"dglng .nd non_brIdging oxyge,,". For lb. 30Li,o..4MoO,_(M_x)
TeO,_rV,o, gl...... 'he v.".,ion of AC conduc",-i,y wi'h V,o, .bo....ed
• non_lin... locroo" for x,., 0.6 mol% I><:fo.. decroo,ing '0. minimum
Ol 0.8 mol% V,o,. Th. dec...'" in "AC i••uribu,ed '0 "'m< form. of
hlockln8 .ffec' on Li+ ions c.u.ed by ,h. mIxed lonic_doe"onic (MIE)
effe<1. Mun....hil•• didoe"ic con'Un' ,howed. general inc...'" for r
,., 0.6 I><:fo",.n anom.lon. dec",."''' x - 0.8 mol% V,O,. which ......
follow.d by • I.rge iocru« a' I > 0.8 mol%. Th. dec",."''' x - 0.8
mol% coiocided ....ilh 'he "AC drop a"he <am. loco' ion. Thi. doe.....
wa' .1", ,u88eOled '0 I><: IdOl.d '0 ,h. MIE 'ha' induced. hlocklng
.ffe<1. whIch c.u",d ,h...,,,ic,ed dipok mo,-em.n'- M..n.... hile. OC
conductivily 'howed i",".1 w••k Incroo« for x ,., 0.6 mol% V,O, I><:fo'"
d«",••ing .h.rply., x - 0.8 mol% follo....ed by. I.rge inc..... for' >
0.8 mol"•. Ind.penden' longiludinal modulu' (Cl). ,hur modulu' (~)
.nd rda'ed d."ic moduln; .1'0 exhibl1ed non_lIncar I><:h..,or whe..
,h." v.lu« d«ru.ed '0. minimum a' x - 0.8 mol% I><:fo.. incru'lng
h.yond r - 0.8 mol% wnh ,h...ldllion ofV,o,. The doer.... in da<lic
modulu; fOT x,., 0.8 mol% indic.,ed. dec..... in ,"ffne" .nd rigidl1y
of'he gl.''''. due 10 inclu•• in non_hrid8ing oxyg<TI (NBO) con"ibUl<d
hy TeO, .nd MoO, which w..kened ,h. gl." nel....OIk. Snh'«juen"y••
I..g. Incroo« ., x > 0.8 mol% i. 'ugg.".d '0 h. du. ,h. Incroo" in
BO con,,,bu,ed by VO, 'oge'h......i'h ,h. forma'ion of ."ong co..l.n,
V-O bond. Th••nomalou. ",gion.' x - 0.8 mol% whIch coiocided wl1h
'he OC conductivi,y minimum ",gion " ,uU«1<d 10 I><: IdOl.d '0 ,h.
(MIE) .ff«,. M••n....hil•• in ,he <Om< ",gion. op,ic.1 band g.p (E.J and
r<fr'Cll,-e index (n) ..hibited.n off_trend I><:h.,-ior Indica'ing ,-.riallon
in pol.rizobill1y du. '0 chong« in concen"allon of bridglng.nd non_
bridging oxyg.n.
